Induction of hepatic microsomal cytochrome P450 and drug-metabolizing enzymes by 4-benzylpyridine and its structurally related compounds in rats. Dose- and sex-related differential induction of cytochrome P450 species.
We examined the abilities of 4-, 3- and 2-benzylpyridine and 4-tert-butylpyridine to induce hepatic microsomal cytochrome P450 and drug-metabolizing enzymes in male and female rats in order to define the effects of pyridine-containing compounds on drug metabolism. 4-Benzylpyridine (0.4 mmol/kg, for 2 consecutive days) induced total cytochrome P450 to about three times that of the controls at 24 hr, and its inducing effect was sustained for 120 hr after the treatment in male and female rats. 4-Benzylpyridine was a more potent inducer of cytochrome P450 than 3- and 2-benzylpyridine, which induced the cytochrome to 71.4 and 43.9%, respectively, of that produced by the 4-substituted isomer. 4-tert-Butylpyridine also induced cytochrome P450. Immunoblot analysis revealed that a single treatment of male rats with 4-benzylpyridine at doses ranging from 0.05 to 0.80 mmol/kg induced cytochrome P450b/e and caused a maximum increase in the level of the isozyme at the 0.2 mmol/kg dose. 4-Benzylpyridine at doses from 0.40 to 0.80 mmol/kg also induced cytochrome P450c/d in male rats. In female rats, 4-benzylpyridine induced cytochrome P450b at doses ranging from 0.1 to 0.80 mmol/kg and produced a maximum increase in the level of this isozyme at 0.40 to 0.60 mmol/kg. Induction of cytochrome P450c/d by 4-benzylpyridine in female rats was observed at a dose of 0.20 mmol/kg, and the magnitude of the induction of the isozyme was increased in a dose-dependent manner. Both 3- and 2-benzylpyridine induced cytochrome P450b/e and/or c/d depending on the increase of total cytochrome P450 without changing the induction patterns of the isozymes. 4-tert-Butylpyridine induced cytochrome P450b at doses ranging from 0.20 to 0.60 mmol/kg and slightly induced P450c/d at doses ranging from 0.10 to 0.40 mmol/kg in male rats. These results and our previous report (Matsuura et al., Biochem Pharmacol 41: 1949-1956, 1991) clearly show that the pyridine compounds having lipophilic groups at the 4- or 3-position of the ring could be inducers of cytochrome P450. The present results also revealed that 4-benzylpyridine shows dose- and sex-related differences in the induction of cytochrome P450b/e and c/d in rats.